Low concentrations of nitric oxide (NO) induced cell death in PC12 cells through activation of p38 mitogen-activated protein kinase (p38 MAPK) but not via extracellular signal-regulated kinases (ERK1/2) or c-Jun N-terminal protein kinase (JNK).
Nitric oxide (NO), a highly reactive gaseous molecule, has been previously reported to induce apoptosis-like cell death even at a low concentration in PC12 cells. In this study, we examined NO-induced activation of members of the mitogen-activated protein kinase (MAPK) family, i.e., p38 MAPK, extracellular signal-regulated kinases (ERK1/2), and c-Jun N-terminal protein kinase (JNK). Following the exposure of PC12 cells to an NO donor, (+)-(E)-4-ethyl-2-[hydroxyimino]-5-nitro-3-hexenamide (NOR3; 100 muM), the phosphorylation level of p38 MAPK increased time dependently from 2 to 6 h, but that of both ERK1/2 and JNK did not. Treatment with a p38 MAPK inhibitor SB203580 partially blocked the NOR3-induced cell death. Neither PD98059, U0126 (inhibitors of ERK1/2) nor SP600125 (a specific inhibitor of JNK) treatments had any significant effect on the NOR3-induced cell death. These findings suggest that the activation of a p38 MAPK pathway, but not that of ERK1/2 or JNK, plays an essential role in the apoptosis-like cell death induced by low concentrations of NO.